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INJECTION DEVICE 



10 



15 



20 



This indention relates to the field of inject Aon devices 
for the administration of- liquid medication, for example. 
5 insulin or growth hormone . 



One type of injection device is known as a mini-needle or 
micro-needle device. These devices comprise a pressurised 
(^forced") injection system and have a needle which is 
shorter than that of conventional needle systems- The 
needle is normally hidden which is advantageous both for 
avoiding needle stick injuries and for minimising trauma 
to needle-phobic patients. The needle is hidden both 
before and after the injection is delivered, appearing 
only for the duration of the injection. Mini needle 
devices can typically deliver a larger volume of 
medication than needle-free devices and can deliver 
faster than conventional needle systems* 



One such known 
Ject Corporation) 
this document 



device is described in WO00/09186 (Medi- 
for ^Needle assisted jet injector" and 



useful summary of prior art 



25 The device of WO oo/oSlSG includes a needle which is, in 
one embodiment, retractably located within an injector 
nozzle assembly. Upon activation of a force generating 
source, a portion of the needle extends past the nozzle 
assembly and penetrates the outer layer of skin to 

30 deliver medicament via jet injection to a deeper region. 
After activation/ the needle retracts back into the 
nozzle assembly. The retractable needle is housed within 
the nozzle and is pushed forward bo that it emerges in 
order to deliver an injection by the liquid medicament 

3 5 itself, when the medicament is itself pushed forward by 
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the plunger. 

According to a first Aspect of the present invention 
there is provided an injection device comprising an outer 
5 housing inside which is located 

a barrel for holding a dose of a medicament; 
a needle at one end the barrel and fixed with respect 
thereto , the needle and barrel being such that at least 
part of the needle is axially moveable in and out of said 
10 outer housing but is biased to be normally wholly inside 
said housing; 

a plunger, axially moveable within the barrel; 
an inner housing intermediate the outer housing and the 

barrel and plunger; and 
15 an energy source in conuuunication with said inner 



wherein the inner housing is moveable by the energy 
source between three positions, namely 

a first position in which the inner housing is in 
20 comcmmication with both the plunger and the barrel such 
that, in use, the plunger and barrel are movable axially 
so as to move at least part of said needle out of the 



a second position in which the inner housing is in 
as coTtariunication with the plunger but not the barrel such 
that,, in use, said plunger is movable axially into said 
barrel so as to expel medicament through the needle; and 

a third position in which the inner housing is in 
connttunicat ion with neither the pi unger nor the barrel 
such that, in use, the plunger and barrel are able to 
retract in order to retract the needle into the outer 
housing. 

The injection device according to the present invention 
provides a single and cost-effective means of delivering 
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medicament through a retractable mint needle. The device 
is able to deliver medicament to a depth beyond the 
length of the needle because of the propulsive force 
provided by the energy source. 

5 

The device requires that the needle (and hence also the 
barrel to which it is fixed) is moved axially so that the 
needle can appear beyond the end of the nozzle for the 
duration of the injection, after which the needle 

10 retracts automatically, out of sight of the user. The 
device also requires that the plunger is moved axially 
(into the barrel) so that medicament is ejected. The 
overall complexity of the injection device is 
significantly reduced by both of these requirements being 

15 effected by one component/ namely the inner housing. 

Preferably, said inner housing includes one or more 
flexible tags, biased radially inwardly by communication 
with said outer housing. 



20 



30 



Preferably, one or more of said tags are situated at the 
rear end of the inner housing and are biased radially 
inwardly into communication with the plunger. Each rear 
tag may be moveable out of communication with the plunger 
when aligned with a corresponding recess in the outer 
housing. Preferably, each rear tag is substantially T- 
shaped. One leg of the T-shape enables the rear tag to 
hook over, the plunger and, effectively, pull the plunger 
forward (in the first and second positions mentioned 
above) - The other leg of the T-shape enables the rear 
tag to spring radially outwardly to catch in a recess in 
the housing (in the third position mentioned above) . 



Preferably, one or more of said tags are situated at 
forward end of the inner housing and are biased radially 
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4 



inwardly into communication with the 
forward tag may be moveable out of communication wxth tha 
barrel when aligned with a corresponding recess in the 
outer housing. Preferably, each rear tag 





in a preferred embodiment, -kid energy source is 



10 



Preferably, the injection device further 

PreteraBi/f socially only 

for allowing the inner housing to move axxa y 
forward with respect to the outer housing. Xdeally, said 
^ane is an arrangement of serrations intermediate the 



housings 



15 



. , _ ee<ile is biased to be normally wholly 
Preferably, eaxd needle is bx 

inside said housing by means of a spring iwv, 
barrel and the outer housing. 



30 



the injection device further includes a 

Prereraaxy, the in 3 ec* toe neBd ie during 

wi* noadle cover which protects ** 

removable neeaxe an.-, ^vex 

atorage and before use. Advantageously, said 
includes means for pulling a protective 

induce need le when said needle cover xs 

the like from said neeaj.e wueai 

removed from the device. 

^ to a ..co,* aopect of tfc. ^ £ 

provided . method of dolivarins, an. injaotion using i » 
inaction daviaa a. d.a«i*ad in an y of th. prec^n* 



««b=dim.nw of tb. p—»t invention will now 
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with reference to the 



described, by way of example only, 

* 

acconipanying drawings wherein; 



Figure 1 is a perspective view, partly in ejection, 
5 showing the injection device, in the condition in which 
it is supplied to a user, apart from the needle cover .- 

Figure 2, drawn to a larger seals, shows detail of part 
of the device shown in Figure If 



10 



3 is a perspective view, partly in 
showing the injection device, during an injection 

Figure 4, drawn to a larger scale, shows detail 
of the device shown in Figure 3 ; 



Figure 5 is a 
showing the injection 
depressed into the barrel} 



view, partly in section, 
, with the plunger fully 



20 



Figure 6, drawn to a larger scale, 
of the device shown in Figure 5; 



shows detail of part 



Figure ? is a perspective view, 
showing the injection device, after 
dispose of; 



partly in section, 



use and safe to 



30 



Figure fi, drawn to a larger scale, shows detail of part 
of the device shown in Figure 7; 

Figure 9 is a perspective view of the device, including 
the needle cover ; 



Figure 10 is perspective view, partly in section, showing 
35 detail of the needle cover; 
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Figure 11 is perspective view, partly in section, showing 
detail of the needle cover part way through being removed 
from che injection device; and 

Figure 12 is a schematic view showing the relationship 
between/tags 7A and ram 4, in one embodiment of the 
invention. 

Throughout the fallowing description, reference to a 
-forward" direction means the direction which is towards 
the patient when the injection device is in use. The 
-forward- end o£ the injection device is the end nearest 
the patient's skin when the device is in use. Similarly, 
reference to a -rearward" direction means the direction 
which is away from the patient and the -rearward' end of 
the device is the end furthest from the patient's skin 
when the injection device is in use. 

i 

Figure 1 is a perspective, view, partly in section, 
showing the injection device, in the condition in which 
it is supplied to a user, apart from the needle cover 
(which is described below after the main operation of the 

■ 

device) . 

25 • The principal components of the device will now be 
described with reference • to Figures 1 and 2 . An energy 
source 1 is provided at the rear Of the device which, in 
■ this embodiment, is a gas cylinder similar to the type 

30 used in a conventional aerosol can or the like i.e. 
having a valve through which gas can be released at will 
and in a controlled manner. in an alternative embodiment 
of the invention, it is envisaged that a spring could be 
used as the energy source in place of a gas cylinder. 



35 
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The valve 2 ©£ the gas cylinder opens into a chamber 3, 
which in Figure 1 is of relatively small volume. The 
front wall of the chamber 3 is defined by a ram 4 which 
has an annular seal 5 at the rear thereof in order to 
5 make the chamber 3 gas-tight. The rear wall of the 

chamber 3 is defined by the back face of a generally 

cylindrical chamber housing 6. 

The forward part of the ram 4 abuts or alternatively is 
10 integrally-formed with an inner housing 7 which closely 
surrounds a plunger 8 {and can therefore be referred to 
as the -plunger housing"). The rear of the plunger 
housing includes four orthogonally placed tags 7A, whxch 
each have a ^hammer head- or T-shape and whose tendency 
IS to spring radially outwardly is restricted by the 
diameter of the chamber housing 6. If the rem 4 is 
integrally formed with the plunger housing 7 as 
illustrated in Figure 12. the tags 7A are positioned at 
the end of flexible legs cut into the housing, so that 
20 the tags 7A can move radially, with respect to the ram 4 
and remainder of housing 7. 

The hammer head of each tag 7A hooks over the enlarged 
head 8A of the plunger 8, so that the tags 7A are m 
25 contact with the plunger head SA. as shown best in Figure 



30 



2 . 



The plunger 8 is the plunger of a syringe arrangement 
comprising a barrel 9 in which a predefined dose of 
liquid medicament is supplied and a relatively short 
needle 10 through which the medicament can be delxvered 
to the patient. A »o»l» H at the front end of the 
injection device normally conceals the needle xO from the 
ueer-s view. A spring 12, positioned between the outer 
housing and the barrel 9 biases the needle to be normally 



t 
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10 



wholly within the nozzle 11. 

At the front end of the plunger housing 7, there are 
further orthogonally placed tags 7B, which each have a 
generally L shape and whose tendency to spring radially 
outwardly is restricted by the dialer of the chancer 
housing 6- The tags 7B each abut the flange at the rear 
of barrel 9- 

There are four rnain stages in the operation of tne 

Stage 1 is the condition ehown in Figures 1 and 



15 



20 



30 



3. i.e. the device a. supple to a user, and as 
Ascribed above. The medicament is already present in Che 
barrel 3 and the needle 10 ie concealed from view within 
the 11- The Plnnger a ie fully withdrawn from the 

Lrel 3 (becauee of the liquid medicament contained 
^Tin tb. barrel, and tbe bead or tb. plunger 6A abuts 
the tags 7A. Tbe rear of tbe remainder of boning 
a^e rbe ram 4 . Tbe chamber 3 ie of minimel volume- 

Stage 2 of operation is ' the injection stage 
in Figure. 3 and a. «th tb. injection device held 
xn "9^ injection site, 

againat the patient s shin at tbe J diMCtion 

force ie appHed to «*-^~ ^ 
indicated by the arrow F in Figure 2. This _ 
tto valve of tbe gas cylinder 1 to open. releasing gas 
Z, tb. chamber 3 . As tb. cha^r 3 fills with gas. tbe 
ram 4 is urged forward, consequently urging tags 7A 
I^inU tb. Plu^er . . As the tags 7A. end hence the 
plunger housing 7. are urged forward, tb. cooperation of 
plunge v___i 9 means chat the barrel is 

tbe tags 7B against the barrel 9 mean 

also urged fo^ard. against the bias of a spring 12 

,.nown in Figure 3, . As the barrel 3 move. 
doe. the needle 10 which is attached there to a™ .so the 

needle protrudes out of the nossl. H sufficiently to 



l 
I 
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enable an injection to be delivered. Therefore, 
initially, the ram 4 causes the plunger housing 7, the 
plunger s, the barrel 9 and the needle 10 to move 



Shortly after the plunger housing 7 starts to move 
forward, the tags 7B reach a lip in the chamber housing 
6 . The tags 7B spring radially outwardly over this lip. 
as shown in Figures 3 and 4. Once the tags IB have 
LO sprung outwardly in this way, they are no longer in 
abutment with the barrel 9- This means that the barrel 9 
(and hence needle 10) is no longer urged forwards because 
the fforwaxdly -moving plunger housing 7, including tags 
•7B. are free to continue moving forward without 
15 contacting the barrel 9-- 



20 



30 



35 



Therefore, once the device has reached the condition 
illustrated in Figures 3 and 4, continued forward 
movement of the ram 4 and plunger housing 7 <~ usaa * he 
plunger 8 to be urged forward into the barrel 9- This 
expels the liquid medicament from the barrel 9, through 
the needle 10 to deliver an injection. It is the 
cooperation of the tags 7A with the enlarged head BA of 
the plunger which transmits the forward force from the 
ram 4 /housing 7 to the plunger B. 

The third stage in the operation of the device is 
illustrated in Figures S and 6. When the plunger 8 is 
fully depressed into the barrel 9, the full dose of 
medicament has been delivered into the patient. At this 
point, the tags 7A reach recesses 13 cut into the plunger 
housing 6 whereupon they are able to spring radially 
outwardly into those recesses (as illustrated in Figures 
5 and 6). This outward movement of the tags 7A means 
that the -hammer head- shape is no longer in contact with 
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the enlarged head 8A of the plunger 8 and therefore the 
plunger 8 ia no longer driven forward by the ram 4 and 
tags 7A. The plunger housing 7 may continue further 
forward until an end stop is reached. 

the final stage in the operation of the device ia 
illustrated in Figures 7 and 8. With the tags 7A located 
within recesses 13, neither the plunger 8 or the barrel 9 
is impeded by any part of the plunger homing 7. 
Therefore the spring 12 , which had been compressed by the 
forward motion of the barrel 9, urges the barrel 9 and 
hence the plunger B backwards until the ram 4 prevents 
further backward movement thereof. The backward movement 
is sufficient to cause the needle 10 to retract into the 
nozsle 11 so that it is no longer visible to the user and 
S afe from the risk of causing a needle-stick injury. The 
used injection device can then be safely disposed of. 

Blow-back is prevented by the provision of serrations 14 
which guide the relative movement of the chamber housing 
6 and the outermost housing. These serrations only 
permit relative movement in one direction, i.e. the 
chamber housing 6 moving forward- with respect to the 
outermost, housing- 

Figure 9 is a perspective view of the injection device 
which, in tbis Figure, includes a needle cover 15. The 
needle cover is shown in further detail in Figures 10 and 
11 and is used to protect the needle end of the injection 
device during transit, storage and before use to deliver 
an injection. 

Regulations require that the needle (which is in direct 
communication with the medicament in the barxel) » 
sealed from the outside environment before use. This is 
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is 



li 

achieved by providing protection in the form of a rubber 
moulding 16 which covers the end of the needle, the 
rubber moulding 16 being surrounded by a nylon sheath 17. 
The rubber moulding and nylon sheath (the "needle 
protection*) are fixed with respect to one another by a 
friction fit between one ox more protrusions 16A on the 
rubber moulding end a corresponding one or more recesses 
17A in the nylon sheath. 

The nylon sheath and rubber moulding are so firmly fixed 
on the needle 10 that it is difficult, if not impossible, 
for a patient to pull them from the needle using his/hex 

outer needle cover 15 is 
provided which not only improves the aesthetic appearance 
of the injection device, before use, but also serves the 
function of facilitating the removal of the nylon sheath 
and rubber moulding. 



The needle cover 15 is releasably retained on the front 
20 end of the injection device by the fit of annular 
protrusions 18 on part of the device housing with grooves 
19 on the interior of the needle cover. The protrusions 
18 and corresponding grooves 19 preferably extend around 
two equally opposed 60° portions of the circumference of 
25 the nozzle 11. 

The grooves 19 axe located on one or more (preferably 
equally spaced) flexible legs 20 which are flexible 
compared to the rest of the needle cover 15, about point 
30 P shown in Figure 9. Forward of each groove 19 is 
provided an inwardly projecting tab 21 on each flexible 
leg 20. Each tab 21 abuts the rear of the nylon sheath 
17. 



35 



Turning now to Figure 11, when it is desired to remove 



10092532 ;:25- Jart; QSHKi 
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the needle c=v« 15 from the device, the u.er grips the 
needle OT r, preferably in a region having ."*°» ~ 
«>»r grip-i«*r=ving «eana .... and puila in the 

iadicated by the arrow in figure 11. The "^ b "" y ^ 

a-i ~ nn irsv t-.o ride over tne 



indicated cy M .i.w.. -~ 

che legs 20 permits the needle cover to ride over the 
protrusions IB, disengaging them from the grooves 19. 



protrusions is. ux»^« s *- 3 

The flexibility of the lege 20 1. Ml ~« "» 

cauae the tabe 21 to beoome disengaged from the rear of 



the nylon sheath. 17. 



Therefore, a. the needle cover IS is ^pulled , in^he 
direction indicated by the arrow, the tabs «. a« . urge 
against the rear of the nylon eheath 17 and -««*f^ 
*Le »n be applied thereby to dieengage the needle 10 

i jj _, n t <e in this way, the entire 
from the rubber moulding 16. J-n unj. _ . 

^ m Bhea th 17 and needle cover IS can be 
moulding 1«, nylon sheatn xt mi 

removed from the injection device and discarded, so that 
the injection device is then ready to use. 
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l. An injection device comprising an outer housing 
inside -which, is located 
5 a barrel for holding a dose of a medicament ; 

a needle at one end the barrel and fixed with 
respect thereto, the needle and barrel being such 
that at least part of the needle is axially moveable 
in and out of said outer housing but is biased to be 
10 normally wholly inside said housing? 

a plunger, axially moveable within the barrel; 
an inner housing intermediate the outer housing and 
the barrel and plunger? and 

an energy source in communication with said 

15 inner housing, 

wherein the inner housing is moveable by the energy 

source between three positions, namely 

a first position in which the inner housing is 
in communication with both the plunger and the barrel 
such that, in use, the plunger and barrel are movable 
axially so as to move at least part of said needle out Of 

the outer housing; 

a second position in which the inner housing is 
in communication with the plunger but not the barrel such 
that, in use, said plunger is movable axially into said 
barrel so as to expel medicament through the needle,- and 

a third position in Which the inner housing is 
in communication with neither the plunger nor the barrel 
such that, in use, the plunger and barrel are able to 
retract in order to retract the needle into the outer 
housing. 

r 

2. An injection device as claimed in claim 1 wherein 
said inner housing includes one or more flexible 
35 ta9ef biased radially inwardly by communication with 
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said outer bousing 



3 An injection device as claimed in claim 2 wherein 
" one or mere of said tags axe situated at the rear 
end of the inner housing and are biased radially 
inwardly into communication with the plunger. 

4. An injection device as claimed in claim * ***** 
each rear tag is moveable out of communication with 
the plunger when aligned with a corresponding recess 
in the outer housing. 

5 An injection device as claimed in claim 4 whersin 
each rear tag is substantially T-shaped. 

B An injection device as claimed in claim 2 wherein 
one J more of said tags are situated at the forward 
and of the inner housing and are biased radially 
inwardly into communication with the barrel . 

7 An injection device as claimed in claim 6 wherein 
7. An l n 3 ecLA _ communication 

each forward tag is moveable out of common 

with the barrel when aligned with a corresponding 
recess i* tha outer housing- 

8 „ section device as claimed in claim 7 wherein 
each rear tag is substantially L- shaped. 

9 An injection device as claimed in any of the 
" preceding claims wherein said energy source is 



10 An injection device as claimed in any of the 
'preceding claims further including means for 
blowing the inner housing to move axially only 



I 

I 



* 



1 
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forward with respect to the outer housing. 

11. An injection device as claimed in claim 1Q wherein 
said means is an arrangement of serrations 
intermediate the housings . 

12. An injection device as claimed in any of the 
preceding claims wherein said needle is biased to be 
normally wholly inside said housing by means of a 
spring intermediate the barrel and the outer 
housing - 



13. An injection device as claimed in any of the 
preceding claims wherein said needle, barrel and 

15 plunger are removable from said device. 

14. An injection device as claimed in any of the 
preceding claims further including a removable 
needle cover which protects the needle during 

20 



15. An injection device as claimed in claim 14 wherein 
said needle cover includes means for pulling a 
protective rubber sheath or the like from said 
needle when said needle cover is removed from the 



16. An injection device substantially as described 
herein with reference to and as illustrated in any 
30 appropriate combination of 



l?. A method of delivering an injection using an 
injection device as described in any of 
35 preceding claims. 
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An injection device comprising an outer housing inside 
which is located a medicament-holding barrel with a 
needle at one end thereof, at least part of the needle 
toeing moveable in and out of the outer housing, a 
plunger moveable within the barrel, an inner housing 
intermediate the outer housing and the barrel and 
plunger and an energy source in communication with said 
inner housing. The inner housing is moveable by the 

energy source between 

a first position in which the plunger and 
barrel are movable exially so as to move at least part 
of said needle out of the outer housing; 
15 a second position in which the plunger is 

movable axially into said barrel so as to expel 
medicament through the needle; and 

a third position in which the plunger and 
barrel are able to retract in order to retract the needle 
i 20 into the outer housing. 



[Figure ll 
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